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INSIDE 

In  Depth  —  Paths  to 
information  power. 
Page  73. 

Product  Spotlight  — 
Tast-enough’  storage 
devices  can  take  the 
byteoutofDASD. 
Page  61. 


Next  week’s  ASMOO  push 

is  expected  to  reach  beyond 
SNA  with  support  for  LAN 
protocols,  ISDN  and  fax 
transmission.  Page  101. 


Mini  elite  struggle  to  ride  Unix  wave  Software 

vendors 

Ten  years  ago,  Vhng  Laboratp'  ways  dear  to  their  in^Ued  base 

ries,  Inc.  led  the  world  in  ofiicc  just  bow  to  get  to  Unii  from  *4  1 

ssssssrs  np Apple 


road.  Prime  Computer,  Inc.  and 
Data  General  Corp.  were  both 
checking  in  with  3SK  yearly 
gro\^,  ^  Honeywdl,  Inc.  was 


BOSTON  —  Simmeiiiig  dis¬ 
putes  between  Apple  Conunter, 
Inc  and  other  software  diwdop- 


Mixed  emotions:  Few  ac 
mire  IBM’s  Cross  Systei 
Protfiict,  but  more  ani 


Users  bolster  AIX  case 


act,  when  IBM  announced  its  Knowles  said  be  feels  that  Pri 


IN  THIS 
ISSUE 


14  CincoiD  dips 
into  Unix  waters  w 
ponded  Su|)nRI»MS. 


to  locate  mia 

U.S.Army 
turned  to  Unix  when  it  came 
time  to  go  on-line  with  day 


6.  100  NewsSborts 
18  Advanced  Techncdogy 
30  EdttoriaJ 
54  Book  Review 


s  Yogi  Berra 
once  said  about 
baseball,  the 
game  is  50%  mental,  50%  lAysi- 
cal  and  50%  luck.  So  from  the 
You-Can-Make-Stadstics- 
Prove-Any-Point-You-^nt 
Depar^nt  comes  this  vignette 
by  William  J.  Edwards,  an  Ar¬ 
thur  D.  Mttle  vice-president,  in  a 
recent  Tokyo  spe^h  criticizing 
fears  <rf  Japanese  investment  in 
the  U.S.:  "The  U.S.  is  not  be¬ 
coming  a  colony  d  any  foreign 
nation . . .  foreign  direct  invest¬ 
ment/control  has  actually  de- 
crea^  from  almost  100%  in  I 
the  1700s  to  less  than  10%  to-, 
day.” 


Stack,  hang. 

Wkercdoyou 
put  all  the 

PageCL 


A  complete  business  tran^ormation 
enabled  by  IS  is  tile  goal  of  Continen¬ 
tal  Bank  ClOJokn  Gigerick.  Page  51 


EXECUTIVE  BRIEFING 


■  Computer  busineaa  in  Kuwait 
dropped  to  virtually  zero  after  the  Iraqi  inva¬ 
sion.  Computer  vendors  there,  selling  almost 
exclusively  throu^  third-party  distributors, 
were  forced  to  cut  their  losses  and  move  on. 
Business  continued  pretty  much  as  usual  in 
Saudi  Arabia,  as  most  major  computer  opera¬ 
tions  are  located  far  from  the  Kuwaiti  bor¬ 
der.  However,  employees  at  Saudi-based 
U.S.  firms  are  ready  to  leave  if  necessary. 
Ross  Perot,  who  led  the  legendary  rescue  of 
EDS  employees  from  Iran  in  1979,  said  he 
would  never  do  business  in  the  Middle  East 
again.  Meanwhile,  business  is  booming  at  St. 
ftul,  Minn.-based  Computer  Petroleum, 
which  tracks  the  current  price  of  oil  on  an 
electronic  database.  Stories,  pages  1, 99. 


■  Is  electronic  mail  private  correspon¬ 
dence  or  corporate  proi^rty?  That  is  the 
issue  in  a  class-action  suit  filed  last  week 
against  Epson  America,  Inc.  The  suit  stems 
from  the  January  firing  of  an  Epson  employ¬ 
ee,  allegedly  because  she  protested  manage¬ 
ment’s  reading  E-mail  messages.  But  some 
argue  that  the  requirements  of  corporate 
network  management  and  troubleshooting 
cannot  guarantee  privacy.  Page  7. 

■  The  three  minicoiiiinit-  ten,  and  peoiile  are  getting 
er  aulwaita  —  %ng.  creative  about  where  they 
Prime  and  Data  General  —  store  all  the  daU.  Aiding  them 


IBM  appears  to  be  embn^ 

much  more  than  it  <bd  at  first. 
Stories,  page  1. 


technology.  The  former  Coo-  they'd  better  go  about  it  the 
tinentalDlinois.oaeofthena-  right  way.  I>a«e  83. 
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Th:hnica]lyB;’sAn 
Architecture.  But  Ife 
Real^  Somethirg  Else. 


Freedom  to  choose.  Freedom  to 
change.  Freedom  to  grow.  The  basic 
— ,  j  tenets 

Freedom. 

advanced,  and  independent 
architecture  ever 
developed. 

The  Computing 
Architecture  For  The  90s 
from  Computer  Associates. 

Since  it  encompasses  SAA,  NAS 
and  the  other  industry  standards, 
CA90S  gives  you  unprecedented 
freedom  to  integrate.  Across 
platforms,  operating  systems, 
different  vendors-  throughout  your 
entire  corporate  environment, 
m  J  Not  next  year. 

I  C\C\7WJ  Next  month.  Next 

week.  CA90S  is  here 
today.  Unlike  other  architectures, 
CA90S  is  already  supported  by  the 
world’s  broadest  range  of  software 
solutions. 

But  that’s  only  the  beginning.  The 
best  news  is  in  how  these  applications 
work  together.  By  sharing  common 
services  and  advanced  technoloCT,  CA 
software  brings  you  the  highest  levels 
of  integration  and  automation  in 
the  world. 

With  CA90S,  you’ll  be  prepared  for 
\y\A  whatever  happens  in  the 
IvJ,  future.  It  provides 

TonorrowemS’em*' 

ways  to  migrate  to  new  technology, 
while  protecting  the  enormous 
investment  youve  made  in  your 
existing  technology. 

Altogether,  CA90s  is  the 
architecture  that  offers  you  the 
freedom  to  face  tomorrow. 

And  it’s  ready  just  when  you  need 
it  the  ^ 
most; 

Today. 


Why  Hardware  Companies 
^IlSoftware 


computer  vendor,  it  operates  at  the  mercy  of  that  vendor. 


Many  companies  buy  and  build 
software  that  runs  on  only  one 
kind  of  computer.  Locking 
themselves  into  one 
vendor’s  hardware. 
These  companies 
can  then  find 
‘*-~mselves 
trapped 


into  buying  a  ten  million  dollar 
computer  when  a  one  million  dollar 
computer  from  another  vendor 
would  actually  do  a  better  job. 

These  expensive  hardware  traps 
can  easily  be  avoided  by  using  the 
right  software. 

Oracle  software  runs  on  virtually 
every  computer  -  mainframes,  mini¬ 
computers,  workstations  and  PCs. 
From  virtually  every  vendor. 

Oracle  software  lets  companies 
develop  applications  that  run  on  all 
their  computers.  And  share  data 
^  among  them  as  well. 


Most  important  of  all,  it  lets 
companies  exploit  newer,  faster 
and  cheaper  technologies  as  they 
emerge. 

Call  1-800-633-1071  exL8112  for 
more  information. 

We’ll  tell  you  how  you  can 
move  forward  without  worrying 
about  what  you’re  stepping  into. 


ORACLG 


Once 


Devekwtt 

ceAncfibr 


Professional  ORACLE  Allows  PC  Developers  To  Build  Applications  For  All  Their  Computers.  Without  Any  Re-coding. 


He  was  studying  engineering  and 
contends  an  HP  calculator  was 
the  secret  to  his  success.  Since 
then,  HP  LaserJet  printers  have 
been  a  big  help  to  his  growing 
compare  So  when  he  found  he 
could  get  Hewlett-Packard  relia¬ 
bility  in  a  network  of  personal 
computers,  Robert  decided  to 
stay  with  a  sure  thing. 

With  Intel  286, 386,  and  486- 
based  models, 

HP^lineofVectr 
personal  com¬ 
puters  suits  a 
range  of  busines 
needs.  Vectra 
PCs  easily 
accommodate  1 
expansion.You  J 


can  get  up  to  8  accessory  slots,  1.3 


and  M  Mbytes  of  RAM.  And  all 
models  accept  both  5.25’ 
and  3.5' disks. 

Beyond  this,  HPls  adherence  to 
industry  standards  ensures  com¬ 
patibility  Now,  and  into  the  future. 

But  the  most  important  feature  is 
one  that  Hewlett-Packard  has 
offered  for  50  years.  Exceptional 
quality  This,  along  with  HP^ 
extensive  network  of  trained, 
authorized  dealers,  gives  you  all 
the  assurance  you  need. 

Fbr  the  dealer  nearest  you,  call 
1-800-752-0900,  Ext  282Q. 


There  is  a  better  way 


HEWLETT 

PACKARD 


HAVE  A  SPEEDY 
RECOVERY 


Pick  one 
thins  wu 
want  in 
timaclion 
processing: 


Once,  you  had  to  make  some 
hard  choices  in  transaction 
processing. 

But  now  there’s  an  easier  choice. 
Just  choose  the  next  generation  of 
EffiCtp"  (xoducts  and  services  fnxn 
Digital.  And  choose  to  have  it  all. 
It’s  fault  tolerant. 

These  days,  information  sys¬ 
tems  don’t  just  support  your  busi¬ 
ness.  They  are  your  business.  And 
without  them,  youre  out  of 
business. 

And  for  all  those  times.  Digital, 
the  leader  in  high  availability  with 
over  15,000  VAXcluster"  systems 
installed,  now  offeis  the  first  sys¬ 
tem  to  bring  fault  tolerance  to  a 
mainstream  architecture,  the  inno¬ 
vative  VAXft~  3000  series. 

The  VAXft  3000  system  protects 
your  business  from  many  different 
kinds  of  disruptions,  outages  and 
failures.  Without  loss  of  data  or 
work  in  progress,  or  ever  interrupt¬ 
ing  your  users.  . 

But  best  of  all,  the  VAXft  sys¬ 
tem  isn’t  only  fault  tolerant.  It’s  a 
VAX."  When  you  run  any  of  the 
existing  6500  VAX/VMS"  appli¬ 
cations  on  a  VAXft  system,  they 
become  fault  tolerant  without 
rewriting  a  single  line  of  code. 

And  the  VAXft  series  fits  right 
into  a  network  of  other  VAX  com¬ 
puters,  from  our  smallest 


MicroVAX"  systems,  through  our 
VAX  6000  midrange  systems,  to  our 
largest  VAX  9000  mainframe,  or  as 
part  of  a  VAXcluster  system.  So 
now,  you  can  put  fault  tolerance 
only  where  you  need  it. 

It’s  distributed. 

For  distributing  transactions, 
implications  and  databases  anywhere 
in  the  world,  DECt'p  systems  now 
offer  DECdtm"  software  with  two- 
phase  commit.  A  capability  that 
allows  one  single  transaction  to 
access  multiple  databases  on  a  net¬ 
work  with  absolute  integrity. 

V^th  I£X3dtm  software,  you  can 
put  your  data  and  computers  wherever 
you  need  them,  yet  access  and  update 
them  from  anywhere  in  the  world. 

It’s  integtated. 

And  DECtp  systems  are  still 
based  on  the  arcMtecture  that  con¬ 
tinues  to  tear  down  the  barriers  to 
the  integrated  business  environ¬ 
ment.  The  VAXAfMS  architecture. 

VAX/VMS  lets  you  integrate 
your  tp  smpUcatloos  with  decision 
support  or  artificial  intelligence.  Or 
riin  your  tp  ^plication  dongside 
your  accounting,  running  in  batch. 
And  develop  your  tp  qjpbcations  in 

running  them  in. 


And  with  Digital’s  Netwtwk 
Application  Support  (NAS),  you 
can  even  integrate  a  MCtp  system 
with  the  applications  you  are  run¬ 
ning  on  other  vendors’  PCs  and 
mainframes. 

It’s  everything  you  need. 

With  Digital,  as  always,  you  can 
call  on  41,(X)0  professionals  working 
out  of  450  service  locations  in  64 
countries  to  support  you  wherever 
you  do  business,  24  hours  a  day, 
seven  days  a  week. 

And  fra'  your  new  tp  applica¬ 
tions,  we  provide  planning,  design, 
implementation  and  management 
services  ranging  from  education  to 
on-site  consulting.  Ten  new  exper¬ 
tise  centers  and  service  alliances 
devoted  exclusively  to  tp  mean  you 
receive  the  most  responsive  service 
ever,  all  around  the  globe. 

■To  find  out  what  a  DECtp 
solution  can  do  fra  a  business  like 
yours,  write  to  Digital  Equipment 
Corpraation,  129  Pkrker  Street,  K29, 
Maynard,  MA  01754-2198.  Or  call 


it 

now. 


FIND  YOUR  NEXT  SALE 
IN  ITI'S  UNIVERSE 


There  are  hundreds  of  thousands  of 
computer  end-user  sites  in  the  United 
States.  If  that’s  your  universe  of  potential 
customers,  finding  your  next  sale  may  feel  ' 
like  looking  for  a  needle  in  a  haystack. 

Unless  you  start  with  Installed 
Technology  International  (ITI). 

Our  part  of  the  universe  is  ITTs 
database  of  U.S.  computer  sites.  We  give 
you  all  the  information  you  need  to 
accurately  identify  your  best  prospects. 

Even  if  you’re  using  another 
source,  you  can’t  get  the  entire  universe 
from  any  one  supplier. 

ITI  clients  tell  us  there’s  only  25% 
duplication  between  our  database  and 
our  closest  competitor’s.  And  oh  those 
sites  that  do  overlap,  you’ll  find  that  ITI 
gives  you  fresher  information  including 
new  or  different  prospect  names. 

Reach  the  person  who  wants  to 
purchase  your  product!  Here’s  how  the 
information  ITI  collects  will  show  you 
how  to  zero  in  on  just  the  right  prospects. 


■  Spend  less  time  looking  for  the  right 
prospects  and  more  time  selling  to  them! 
m  gives  you:  prospect  names  &.  titles 
—  274,917  key  MIS/DP  Sc  general 
management  contacts. 


m  also  gives  you  63,000  sites  in 
Europe,  Canada  and  Asia.  So  when 
you’re  planning  your  sales  and  marketing 
programs,  plan  on  adding  m  to  your  mix. 
Call  Jan  Kenz  for  a  FREE  brochure. 


1'800'347'3484 


■  Mail  and  telemarket  only  to  those 
prospects  who  need  your  product! 

ITI  gives  you:  installed  hardware  and 
software  by  vendor  and  model,  plus 
future  buying  plans  —  so  you’ll  know 
if  your  product  is  a  good  fit. 

■  The  more  you  know  about  your 
prospects,  the  easier  it  is  to  aim  your 
sales  pitch  directly  at  their  needs. 

ITI  gives  you:  company  size,  industry 
verticals,  and  corporate  affiliations. 


INSTAIJil)  TECHNOLOGY  INTERMnOVAL 


VIEWPOINT 


TherealJapan 


WHEN  WE  DECIDED  eariy  this  year 
to  assemble  the  first  in-depth  look  at 
informatioa  systems  in  Japan,  we  bad 
plenty  c<  reservatiotts.  ^  had  beard 
a  lot  about  the  "cloeed”  Japanese  culture,  reluc¬ 
tance  to  open  up  to  foreigners,  arrogance  about 
the  counhry's  economic  success  and  the  subjuga¬ 
tion  of  the  individual  to  the  group. 

W;  couldn't  have  been  more  surprised.  In  hct, 
so  many  Japanese  companies  were  willing  to  be 
interviewed  that  we  couldn’t  get  to  them  all  The 
managers  we  met  were  gracious,  open  and  eager 
to  share  information.  W^e  their  company  loyal- 
^  was  unquestioned,  they  also  took  great  p^ 
in  individual  achievement.  I^rbaps  most  impm- 
lant,  they  were  ^sdnated  by  what’s  going  on  in 
theISfieldintheU.S.  > 

The  obsessioo  American  business  has  with  Ja- 
pan  has  spawned  ploity  of  misiiiformatioo. 
>  Americans  tend  to  dismiss  Japan’s  success  as  be- 
i^  a  funcOon  of  its  culture  and  traditions.  Life¬ 
time  employment  and  consensus-style  decision¬ 
making  won’t  work  in  this  country,  we  say. 
Japan,  Inc.  doesn’t  pl^  fair  because  government 
exists  only  tosupport  industry . 

Hogwasb.  There’s  a  lot  the  Japanese  do  that 
can  work  here  as  well  —  for  example,  the  atti¬ 
tude  that  markets  should  be  viewed  strategically 
rather  than  in  rigid  cost-jusdficatioo  terms.  The 
Japanese  rationale  for  entering  a  new  line  of  busi¬ 
ness  may  simply  be,  "We  have  to  be  there." 

The  Japanese  concentrate  on  meticulously 
fine-tuning  manual  procedures  before  automat¬ 
ing  them,  with  the  result  that  automation  has  a 
dramatically  greater  impact  on  effidoicy.  Their 
investment  strategies  rely  on  relatively  stable 
debt  vehicles  rather  than  the  volatile  equity  mar¬ 
kets.  Government  does  promote  investment  in 
growth  industries,  but  it  is  also  quick  to  bail  out 
of  declining  markets  rather  than  propping  up  un- 


The  Japanese  have  their  share  of  competitive 
disadvantages  as  WeO:  poor  job  rnobOity,  the  low 
status  of  women,  language  barriers,  a  high  cost 
of  living  and  an  international  image  proUm,  to 
name  a  few.  There  is  plenty  of  room  for  Ameri¬ 
can  companies  to  gain  a  competitive  edge  in  Ja¬ 
pan,  as  successful  firms  such  as  Procter  &  Gam- 
ble  and  IBM  can  attest  But  it  win  take  an  open 
mind  about  what  the  U.S.  can  do  better. 

Two  characteristics  of  Japanese  business  pro- 
fessnnals  especially  impreskd  our  Japan  report¬ 
ing  team.  One  was  the  nearly  insatiable  appetite 
for  information  about  what’s  going  on  over  here. 
Japanese  IS  professinoah  admit  t^t  they  lag  be¬ 
hind  their  Western  counterparts,  but  they  are 
determined  to  doae  the  gap  by  adapting  good 
ideas  to  their  own  business  culture.  AnothCT  was 
reverence  for  education.  Japanese  children  at¬ 
tend  school  year-round  and  are  subjected  to  Imi- 
tal  college  entrance  examinations.  Firms  rotate 
employees  throu^  different  departments  and 
overseas  divisions  so  they  can  learn  the  business 
from  the  inside  out  Ne^  everyone  we  met 
spoke  or  read  Engfish.  This  is  a  business  culture 
preparing  to  compete  in  a  global  environment. 


LETTERS  TO  THE  EDITOR 


The  right  numbers 

Zagorsky's  Viewpoint 
1. '  The  upside  of  software  pi- 
tr  (CW.  July  2]  sutes  that 
Doo^cally.  software  deve^ 
ignore  piracy.  He  daims 


for  future  products. 

Using  the  example  of  a  small 
company  with  less  than.$10.000 
in  revenue.  Zagorsky  tries  to 
show  that  a)  if  piracy  were  pre- 
--^-1.  only  a  7% - =- 


sold,  let’s  say  incremental  profits  i 
after  taxes  (we’re  in  the  50%  i 
bracket)  are  $5  millkm.  Nc 


h^tlv  jump  over  that  50% 
profit  increase. 

Za^r^  says  that,  ethically, 
the  pirating  of  software  is  a  so¬ 
cial  dDemma.  My  ftiend.  1  bopt 
^  '  “  -i  strictly 


resources.  It  isn’t  just  another 
PBX. 

GuyGoubeaux 

ComfimterOh&perative^rvicfs 

No  competition 

Regarding  your  recent  artide  <w 
Lotus  and  Hs  legal  action  against 
Borland  [CW,  July  9],  I  think  it 
will  be  a  travesty  of  justice  if  Lo- 


.  What  logic, 
for  instance,  is  there  in  hiding 

three  or  (our  layers  deep  in  ab- 
foe  those  is  in  a  menu  item 


COMPUTERWORLD 


to  c^  that  competition. 

RJ-Thmss 

5^rlu,Nn. 


clarity  aniskimUbt  addressed 
toBOlLatsTis.  Bditarln  Odef. 
Computerworid,  f.O.  Bax  9171. 
mCadeitualsRaad.  Framing¬ 
ham,  Mass.  01701:  Pax:  (SOS) 
87^0931  MO  Mail-  COM- 
PUTERWORLD. 
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BshtlbpDatab 

OutQadM 

ADAM  GREEN  PAT  ADAMS 

President,  Adam  Green  Seminars,  Lexington,  MA:  President,  DB  Unlimited,  Brooklyn,  NY: 


lis  si>^iulu  (tiul\  fusiir  ill  Miiiif 
\ciA  iiti/i()ittiii(  (liras,  rsprcialh  in 
the  lanr\.  aiinu  thc  ii.sui 
iniaiacr.  ..lt'sa \rn  stahlr 
imnhiri.  \rn  irliahlc.  I  ran 
safrh  i('(()miiini(/  i(. 


"W  idi  staihlanlization  an  ihr 
(IBASE  I\  langiu{i’r.  wr  ha\raiii 
(lalahasr  standanl.  whirh  inahrs 
lifr  rasiri  for  mr.  for  iin  rlirnts. 
and arn  othrr dB.ASl:  user. ..li's 
a  solid,  niiahlr  prodiirt  dial 
pafonns  tlir  sainr  was  nrn  tinir." 


BOB  DAVIES 

President,  SET,  Sausalito,  CA: 

SCOTT  ROBERTSON 

President,  Champion  Business  Systems,  Golden,  CO: 

"Manors  iitilizadon  ls  nuirh  brttrr 
than  athrrdB.ASElIIPLL  Sor 
dB.ASt:  /\  \nsi()ii  J.O— (1  \m 
siihstannal  improsanait. 

This  mrans  wrarrahlr  to 
mil  oiii  products,  sdiirh  rrcjiiirr 
bis  of  iiinnon  and  thr  nrrd 
for  a  network  in 
(1  dB.\Sl:  l\  1. 1  cvsironinrnt." 


"\Vr  think  that  its  solid.  \Vr  think  it's 
rrliahlr.  \Vr  think  it's  an  rxrrlkvt 
foundation  forfuturr  dcMiopniaii 
Thrgrrat  thing  about  clB.ASE  l\ 
is  that  it  has  a  flr.xiblr  languagr 
and  a  good  u.srr  intrijarr.  With 
clBASE  I\  srrsion  l.L  rnd  -users 
ran  takr  thr  produe  t  and  tailor 
it  so  it  fits  their  ewart  nerds." 


After  running  their  own  extensive  tests,  these  independent  > 
to  some  very  Eavorable  conclusions  on  dBASE  IV®  version  1.1.  We  th 


"Du  now  t(thin{f  on  some  major 
c  ousulnui^  jobs  that  I  wouldn't  do 
kiorcdBASl:  l\  and  its  multiusa 
(apahilitics.. .  I'm  excited  about 
the  wax  they've  (lone  (liroiig/i 
and  enhanced  just  about  even 
one  of  the  neu  features  within 
the  protiram  and  the 
pro(iramming  languatie." 


"dVASl:  l\  \ersion  1.1  is 
si<^)iilieantl\  fa.stei . .  Memors 
manatiement  has  realb  been 
impnned.  We  can  now  load  and 
run  a  sssteni  \er\  eomfortabb  in 
MOK  Inies-  .  l  eaiures  lihethe 
foivi.  report  a)hl  application 
(^eneratois  allow  us  to  cut  down 
ile\elopment  time  " 


Calll-800-437-4329,ext.l403,formoreinfoniiation.Better  a  Aoh+rMnTo+^‘ 
yet,  call  1-800-2ASHTON  for  an  immediate  upgrade.  .\m  Mol  ILUl  rlclLo 


CASE  Is  Another  Area 
\5u  SiCHjkWt\A^der  Into\A^^ 
An  Experienced  Guide. 


■  More  than  one  IS 

manaser  has  gotten  lost 
|-p  in  the  labyrinth  of  CASE 
I  implenientation. 

That’s  why  you  need  Index 
Technology— the  World’s  most  experi¬ 
enced  CASE  provider— to  show  you 
the  way.  As  tte  developers  of  the 
Exceleratra^  Series,  we’ve  helped  tens 
of  thousands  of  users  etround  the  world 
map  out  successful  CASE  solutions. 

What  makes  us  different  from  the 
other  CASE  companies?  Simple.  At 
Index  Technolo^,  we  don’t  just  sell 
you  a  lot  of  flashy  technolo^  and  then 
leave  you  in  the  dark. 

Instead,  we  give  you  everything 
you  need  to  make  your  CASE  effort 
succeed-including  proven  technology, 
adaptable  products,  and  an  array  of 
support  services  rated  the  best  in  the 


business,  show  you  how  to  get 
results,  then  stay  by  your  side  to  make 
sure  that  you  do. 

Overthe  years,  that  total-solution 
approach  has  earned  us  the  trust  of 
our  customers.  Including  IBM,  our 
biggest  customer  of  all.  In  fact,  IBM 
hcts  so  much  confidence  in  us,  it’s  pur¬ 
chasing  an  additional  2250  copies  of 
our  Excelerator  products  for  its  own 
use  worldwide. 

So  it’s  no  wonder  that  IBM  is 
marketing  our  Excelerator  Series  as 
part  of  its  own  AD/ Cycle”  offering.  Or 
that  IBM  is  relying  on  our  advice  in 
designing  the  Repository’s  information 
model.  Which  means  our  customers 
never  have  to  worry  where  their  CASE 
investment  will  lead. 

The  fact  is,  we  have  so  much  faith 
in  our  CASE  solution,  we  encourage 


60-day  product  trials.  Wfe’re  the  only 
CASE  vendor  who  does,  ^^fe  think  that 
says  a  lot  about  us— and  even  more 
about  our  competition. 

But  don’t  take  our  word  for  it  Call 
us  for  details  on  actueil  CASE  success 
stories,  and  find  out  what  our  customers 
have  to  say.  Then  try  the  same 
thing  with  our  competitors. 

Once  you  do,  we  think 
you’ll  agree:  It’s  safer  going  into  CASE 
with  someone  who’s  been  there  many 
times  before. 

Index  Technology  Corporation, 
One  Main  Street,  Cambridge,  MA 
02142,1-800-777-8858. 


There’s  No  Substitute  Por  Experience. 


In  the  terminology  of  the 
modern  workplace,  power  and 
speed  have  become  the  short- 
hand  by  which  personal  com- 
puters  are  measured. 

The  test  of  the  designer’s 
art,  thou^,  is  to  wring  the  greatest  performance  out 
of  available  megabytes  and  megahertz. 

With  a  disarmingly  clean,  integrated  design, 
Epsbn'engineers  have  done  just  that  in  the  new 
286  and  386"  Series  personal  computers. 

Consider  the  evidence: 


VLSI  Chips.  The  compact 
footprint  of  Epson’s  new  machines  is  made  possible  by 
integrating  functions  on  VLSI  chips  such  as  these.  With¬ 
out  them,  separate  boards  would  require  separate  slots,  and 
the  motherboard  alone  would  be  three  times  the  sire. 


Surface  Mount  Technology. 
Used  only  by  the  most  advanced  manufacturers,  SMT 
techniques  protect  the  structural  integrity  of  the  board, 
which  increases  overall  reliability. 


Hard  Drive  Controller.  The  , 
use  of  Integrated  Drive  Electronics  on  the  hard  disk 
eliminates  the  need  to  add  a  hard  disk  controller  board. 
This  Simplified  design  means  faster  throu^put  and  greater 
reliability. 


EpsonS  386SX  motherboard  displays  the  elegant 
architecture  necessary  for  optimal  performance. 


t  in  a  world  obsessed 


ed,  neatness 


neered  For  The  Way 


counts. 


Epson’s  proprietary  BIOS. 
Epson  has  elected  to  develop  its  own  BIOS,  customized  for 
each  individual  system,  simply  to-ensure  that  your,  soft¬ 
ware  will  get  the  most  out  of  our  hardware. 

High  speed  memory.  In  fact, 
at  70  nanoseconds,  they  are  among  the  highest  speed 
memory  chips  available.  With  them,  mettu/ry  access  is  faster. 
Snap-in  SIMMS  modules  make  memory  upgrades  easy 
and  quick. 

Super  VGA  video  graphics 
are  embedded  on  the  motherboard.  The  result:  more 
efficient  data  transfer,  more  reliable  circuitry,  optimized 
video  performance. 

What  the  Epson  design  team  has  discovered  is 
that  less  is  very  definitely  more.  By  reducing  the 
number  of  separate  components  through  inte¬ 
gration,  performance  is  increased.  The  result  is  a 
flexible  tool  which  is  elegant,  efficient  and  allows 
the  effortless  application  of  power  and  speed  to  the 
task  at  hand. 

In  fact,  there  is  only  one  word  that  adequately 
describes  the  innovative  design  of  these  new  Epson 
computers.  Neat 


Engi 


liliilltJi 


You  often  find 
your  best  client 
unexpectedly 


Fulfifling  the  promise  of  high  performance  client-server  systems  requires  a  client  that  offers  a  full-fledged 
relational  database  and  a  versatile  application  generator.  Today,  the  best  tool  for  this  task  is  found  on  the  Apple  Macintosh'^. 
It  is  4"‘ DIMENSION®. 


(•roffve  data  management 
iisfributed  systems 
use,  4“  DIMENSION  provides  the 
ooh  for  building  elegant  front  ends  to 
afonnation  systems,  but  its  true 
th  lies  in  its  ability  to  fadUtate 


ew  products  buib  tm  top  of 
4“  DIMENSION’S  open  architecture, 

4D  CoonectiTi^  Kit”  and  40  SQL  Server™ 


management  issues  that  MIS  departments 


4D  Connectivity  Kit™,  a  general  purpose  tool 
built  on  Apple’s  Data  Access  Language™, 
allows  simultaneous  connections  to  multiple 
hosts,  connections  to  several  DBMS  for  each 
host,  and  connections  to  multiple  databases 
for  each  DBMS. 

Multiple  asynchronous  sessions  can  be  open 
simultaneously  to  any  of  the  following 
DBMS  brands :  DB2'“,  Sybase'",  Ingres'", 
RDB'",  Oracle™  and  Informix'". 


interoperability 

4D  SQL  Server,  based  on  SYBASE™ 

DB  Library™,  extends  the  client  server 
metaphor  beyond  data  interchange  to  include 
database  development 
•  Applications  can  transparently  access  and 
update  the  SYBASE  SQL  Server  via  TCP/IP 
or  DEC  Net  tunning  on  DEC,  SUN,  H-P,  etc. 
.  4D  SQL  Server  provides  full  control  over 
the  SYBASE  development  environment 

the 


HPfe  RISC  puts  unprecede 
HP^  NewWave  Office  puts 


iilii 


nted  power  within  your  reach, 
it  within  everyone  elsek 


Icfpdwtryou 

^dUBcultfor 


Hnrtett-I^dcaid  has  a  better 


OurftiUUnectfRISC-basedcoin- 
put«s  oOeis  a  wide  range  power 
levds.  At  prices  that  let  you  base 
your  ch(^  on  perfonmance  rather 
than  budget 


And  when  you  add  HPls  Newi^^ 
Office  system,  pmple  can  put  this 
power  to  use  quickly  and  easily 
from  their  desktop  PCs.  Which 
leads  to  the  land  of  productivity 
computers  have  always  promised, 
but  rarely  delivered. 


Of  course,  the  initial  price  is  only 
one  part  of  the  equation.  Sirice 
RISC  architecture  is  simplef,  itS 
fundamentally  more  reliable.  And 
that  means  lower  maintenance 
and  service  costs.  In  short,  a  dra¬ 
matically  lower  cost  of  ownership. 


If  you  think  you  can  get  these 
advantage  from  DEC  and  IBM, 
think  again.  DEX!  doesn’t  offer  a 
complete  range  of  RI^  systems. 
And  IBM  only  offers  RISC  tech¬ 
nology  in  workstations. 


'Thaft  ffie  whole  HiMbeNod^ 
NewWbwe  Office  system.  Its  mkiiie 
otyect-bwed  techndogy  lets  an 
(^yourinformalicm  resouroes  work 
togethw  And  gives  users  a  c«i- 
sistent  interface  across  mainfiames, 
minis,  workstations  atKl  PCs. 


37  computers  give  you  the 
choice  of  power  you  need. 

ThatS  a  pretty  impressive  number 
of  RISC  systems.  But  the  numbers 
that  will  impress  you  more  are 
right  on  your  bottom  line.  Our 
RISC  minicomputers  start  at  under 
$15,000.  Our  high  end  of  the 
power  spectrum  gives  you  main¬ 
frame  performance  at  minicom¬ 
puter  prices. 


It  also  integrates  information  from 
your  current  tqiidicatkHis  and 
integrates  existing  DOS  applica¬ 
tions,  regardless  of  the  vendor. 
(IBM  OfficeVision  does  not  sup¬ 
port  DOS.)  Whatls  more,  HP 
NewWave  Office  is  based  on  indus¬ 
try-standard  networking,  and  runs 
on  HPS  UNDC  system-based 
computers,  HP  3(XX)  systems  and 
OS/2  operating  systems. 


Beyond  this,  HP  NewWave  Office 
incorporates  an  extraordinary 
new  “agents”  capability.  Agents 
can  handle  a  wide  range  of  sophis¬ 
ticated  tasks.  For  instance,  th^ 
can  automatically  gather  data, 
anal^  it,  ^nerate  a  report  and 
distribute  it 


The  net  result  of  HP’s  approach 
is  this;  Applications  and  informa¬ 
tion  are  ri^t  where  people  want 
them-at  their  fingertijK.  Which 
puts  real  power  where  it^  needed 
most  The  kind  of  useful  power 
you  alwtys  hoped  to  get  out  of  your 
company  computer  system. 


Call  us  at  l-800-752-090(k  Ext 
1477  for  more  information.  Vie 
promise  a  very  powerful  experi¬ 
ence  for  you,  and  for  everyone 
else  in  your  office. 


There  is  a  better  way. 


The  competition  cant  offer  you 
the  same  level  of  software  com¬ 
patibility,  either.  If  you  went  with 
IBM,  youd  have  tomigrate  across 
different  fomilies  to  even  approach 
the  range  of  computing  power  we 
can  provide  in  a  single  compatible 
HP  systems  fomily. 


ca 


HEWLETT 

PACKARD 


OMIIPUTIKVVORU) 


BUSINESS  REPLY  MAIL 


COMPUnRWORLD 


PCs  &  WORKSTATIONS 


experts  from  leading  orgai 
tions  will  discuss  nia)or  tre 
in  personal  computing  and 


The  psychology  of  an  innovator 


Esat  all  it  the  new  car  syndrom 

i  m  1  something  about  the  look,  sr 

tear  I  model  that  makes  hearts  pou 

«  J  drive  as  the  old  gets  swept  a« 

Vm/  ate  drive  for  the  latest  and  the 


as  the  old  gets  swept  away  by  the  new  in  a  passion-  The  stiD-experimeiital  three-dsnensiooal  tecfankpie  nr 

ive  for  the  latest  and  the  greatest.  the  ability  to  program  a  custom  universe  into  a  computer, 

beady  feeling  also  exhilarates  those  driving  the  a  hif^techbodb^  that  senses  body  inotioDS  and 


The  COBOL  Programmer  Workstation  and  Its  Impact  on  Productivity 
The  Micro  Focus  Developers  Seminar  Schedule 
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COMPUTERWORU) 


XEROX 


Ventura  Publisher  introduces  the  Gold  Series, 
it  simply  does  nwre,  any  way  you  look  at  it. 


And  now  there  are  Several  new  ways  to  look 
at  it.  Because  the  desktop  publisher  that 
does  more  for  you  now  does  it  all  in  the  three 
leading  PC  environments. 

The  Gold  Series  introduces  new  Ventura 
Pubfeher’edkions  for  DOS/GEM,  Windows 
3.0.  and  OS/2  Presentation  Mariner.  That 
means  new  ease  of  use  and  learning  as  well 
as  compatibility  with  hundreds  more  soft¬ 
ware  a^cations.  All  three  new  editions 
can  use  documents  from  Ventura  Publisher 
1.1  and  2.0. 


The  Gold  Series  gives  you  much  mote 
than  a  choice  of  environmenis.  At  no  extra 
cost,  each  edition  includes  our  Professional 


Extension  and  Network  Server.  So  you  also 
gel  such  advanced  DTP  features  as  inter¬ 
active  table  creation  and  scientific  equation 
editing,  cross  referencing,  and  vertical 
justification. 

And  ytm  get  networking.  So  several  users 
can  ^t  and  proofread  simultaneously 
as  well  as  share  stylesheets  and  network 
resources.  On  Novell,  IBM,  3COM, 
and  other  Windo^-  and  OS/2  Presentation 
Manager-compStible  networks. 

Whether  you're  designing  a  newsletter  or 
publishing  a  directory,  you’ll  do  it  faster  and 
more  effectively  with  Ventura  Publisher. 
Unique  features  give  you  more  flexible  and 
precise  type  control,  and  automate  many 


steps  other  programs  make  you  repeat  over 
and  over.  Ventura  Publisher  is  the  one  DTP 
program  that  can  handle  all  your  publishing 
and  design  projects. 

If  you  want  to  do  mote  in  desktop  pub¬ 
lishing,  doesn't  it  make  sense  to  use  the 
program  that  does  the  most?  Call  today  for 
mote  information  about  the  new  Vbntuta 
Publisher  Gold  Series.  (800)  822-8221  in 
USA;  (800)  2288579  in  Canada.  lor  training 
information,  call  (800)’445-5554.  Ventura 
Software  Inc.,  a  Xerox  company. 

Ventura  Publisher 
Gold  Series 

H  .Imply  don  mon. 
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The  Company  that  Delivers 
Expects  no  less 


The  Right  Tools  For  The  job 
From  Its  network. 


Only  one  network  has  the  flexibility 
to  deliver  a  perfect  fit  for  Snap-on  Tools 
Corporation.  That’s  why  the  world’s  lead¬ 
ing  manufacturer  and  distributor  of  tools 
for  professional  mechanics  turned  to 
Novell’s  NetWare®  386  for  networks  in. 
each  of  its  54  U.S.  sales  branches. 

“Our  existing  systems  were  reach¬ 
ing  critical  plateaus,”  according  to  Dean 
Van  Daalwyk,  manager  of  marketing 
computerization  at  Snap-on.  “We  needed 
a  high-performance  network  that  was 
flexible  enough  to  adapt  to  our  business, 
not  vice  versa.  NetWare  gave  us  that 


responsible  leadership  necessary  to  take 
our  network  into  the  future.” 

Only  Novell  offers  the  maturity 
and  reliability  of  an  eighth  generation  n^- 
work  operating  system.  And  only 
NetWare  delivers  the  flexibility  to  keep 
Snap-on  moving. 

So  don’t  let  a  rigid  solution  throw  a 
wrench  into  the  works  for  your  company. 
Call  1-8(X)-LANKIND  and  ask  for  your 
1990  NetWare  Buyer’s  Guide. 


Snap-on  depends  on  more  than 
5,000  independent  dealers  worldwide  to 
move  its  products.  And  each  U.S.  branch 
depends  on  a  NetWare  network  for  tool 
availability.  As  Bill  Raasch,  manager  of 
branch  systems  analysis  puts  it,  “Our 
Novell  network  ensures  that  we  have  the 
right  inventory  in  stock.  Running  our 
system  on  NetWare  allows  us  the  speed 
and  fletdbility  to  improve  and  maintain 
high  service  levels  at  our  54  branches.” 

Thmiks  to  great  products,  dedicat¬ 
ed  dealers  and  a  reliable  network.  Snap-on 
continues  to  lead  its  industry.  “NetWare 
386  gives  us  the  power  to  service  many 
more  dealers  per  branch,”  continues 
Raasch.  “And  Novell  ^es  us  the  type  of 


The  direct  iDuie  to 
,reducirg  3270 backlog 


A  ASHTON  TATE' 

dEASEnRECT 


rtMtiNim  III  miiiiJniMiai 


Announcing  the  w  to  get  the  backlog 
off  \TXir  desk  once  and  for  all 
■  dBASEDIREa'for32Ti 
It  allows  dBASE*  applications  to  com¬ 
municate  with  mainhame  applications 
thiDi^  the  familiar  dBASE  III  RLS*  inter¬ 
face.  to  rou  can  uanspaienth’  transfer 
mainframe  data  in  anditut  of  yxm  dBASE 
application.  Cieate-iepons  with  mainframe 
dau.  Or  automate  mainframe  access  for 
greater  usa  productivitr'. 

Best  of  all  can  add  a  PC  look  and 
feel  to  your  mainframe  applications  to  tour 
dBASE  users  can  do  evervlhit^— including 
alltheirqueriesandcustomizedieports— 
from  the  comfort  of  their  own  PCs 
Without  any  expensive  mainframe 
upgrades  All  vou  ne^  is  vour  5270  emula¬ 
tion  and  HLLAPl,  plus  dBASE  DIRECT  for 
3270  and  dBAS  III  PLUS 

dBASEDIRECTworksthroughyour 
existing  host  security  system  to  ensure  data 
integrity,  to  it’s  completely  safe  and  compati¬ 
ble  within  vour  mainframe  environment. 

Whki  means  your  mainframe  can  now 
be  freed  up  for  other  tasks  And  so  can  vou. 

CaU  I-80(M57-4329,  exl  1705,  for  ' 
mote  information,  or  for  the  name  of  the 
Ashton-Tate*  dealer  neatest  you. 

Ask  *oul  the  dBASE  DIRECT  series  for 
IBM  minicomputers,  too 

Do  it  now.  Beause  any  other  route  to 
your  mainframe  is  just  a  detour 

.A  AshtonTate 


Pastore 


CONTINUED  FROM  PACE  37 
remailt  about  the  jidy  heat  and  then  in¬ 
troduced  the  experts. 

A  guy  froni  DC  started  the  baU  roll¬ 
ing,  saying  DOS  and  other  open  standards 
are  not  what  will  drive  PCs  into  the '90s. 
(DC.  like  a  lot  of  oM-guard  mini  vendors, 
is  trying  to  milk  its  proprietary-system  , 
standarrls.) 

Following  this,  an  AST  Research 


PC.) 

Then  it  was  Apple's  turn.  The  Apple 
rep  spent  a  good  d^  of  his  slotted  time 
predkting  that  Microsoft's  Windows 
won't  be  theinterlace  that  powers  the  PC 
into  the '90s.  (Apple  is  burning  up  over 
this  graphical  irrt^ace,  which  is  bringing 
Mac-appeal  to  IBM-style  PCs.) 

rurally,  there  car  . 


tas  scheduled  to  speak  for  Intel.  He 


inevitahle  renrStkn  of  Moore's  Law. 

I've  probably  seen  Moore  and  his  Law 
trotted  out  by  Intel  six  times  in  the  last 
couple  of  years,  and  I  still  don't  get  It.  The 


I  a  CPU  chm  doubles  every  two 
.  or  somethi^  like  that.  Tte  means 
:  in  the  year  2000,  well  have  single 


year-kng  tourtn  the  Bermuda  Triangle. 
Aa  far  as  I  can  see,  these  conferences 

oiiiy  if  the  slide  projector  impishly  de¬ 
cides  to  chew  up  the  presenter’s  slides 
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HclbrcNOLi  decide 
w  hicii  digital  ser\  iee 
to  gowithdlicre's  something 
\()ii  should  know: 


> 


lor  digital  transmission 
v\  hen  \  ou  need  it, 

\\  here  \  oil  need  it,  no  other 
ser\  iee  goes  as  far  as  ART’s. 

W  hy  dK  H  one  dieitnl  '.ei  \  n  e  1  ner 
anolhedlldou  warn  one th.it^  lone.onopli( uis. 
•■lie  iit  on  tk  )\\ mime  and  eompatible  w  ilh  ymi 
liudgel.  Aldl  s  ACCl  NH  I  "  l-aniily ol  I )i,yilal 
sei  \  iee-- 1  . in  gel  \  ou  a  k  )l  closer  to  the  mark 
lo  lintl  I  )til  w  liy  s\\  ing  ( )ix-n  these  pages 


OnKAkVclgiNcsyoii 
more  \\a\s  K)  kt‘t‘p\oiir  I  l.o  nelwork 
oiilol  trouble. 


Whcnx.HuhcMX'  ,n.- 

vik'i\  iki  ,i  I 


( )nl\  AliLl  gi\  t‘s  pri\  atc  line  users 
so  man\  eapaeih  and  bandw  idth  options 
tosonianx  loeations. 


|X'I ll( ns.wo  iiIm > t;l\ f  \ i lu  .1 1  Ik  m  e  ol  .n i\ 


wiiiiAicv:;!  ACcrNin 

Kcscrwd  Digital  Scr\  icc, 

\ oil  can  extend  \  ()iir  prix  ate  network 
w  lienex  er  \ on  need  U  >. 

V  111  i  .in  h:i\i.'  \oiii  o\Mi  pri\.ili.'  nci 
\\.  irk.jin  liiiK'.Mul  ;mi\  wIk'ivxoiiwimiI  il. 

Ml  \  iiu  ikvi.1  ispm.ik'llnc.Ka'''  tiunii 
MT\  lev.  Ami  now.  \  oiu.in 
ow  n  hii\  InicniK-Ji.iloBit  Riili.-<ol  ,iS4iinc.l 
"nSkbps,  IViloni  lorspurol  ilic  nionn.'ni 
\  rIoi  I  iKvc.ls.  Ixilki.l:iiii  iinnsli.'r  ami  i.livi'' 
k'l  ivoncrx;  .\Knki.analM)<;i\vvou 
o\|iamli.-i.l  lapabllilic''  lor  mana.uiiii;  ami 
ivo  inli^iiring  your  m-iwork. 


()nl\Ali;:| 

Sw  itched  Digital  Ser\  ices  lets  >011 
transmit  data  on-demand 
to  almost  an\A\  here. 


AI&I  ACX:i'NET  Family  of  Digital  Services 
is  now'  awiilable  at  easy-to-reach  prices. 


It  \outl  like  liii^c)  tlloACIl  MiT 
11  Kite  hut  \i  Riiv  iiiKler  the  inipres 
M(  tn  that  ( )tir  iiriee''  are  out  ol  raiis;e. 
ec  ln^^ler  tliK: 

•()\erthe|XiM  IHnioiith\ 

A< ;( :i  \ I- 1  ri A prlees  h;i\e  tin tpixxl 
fa  itit  .-ii  I'  ,  to  W )".  I,  ( )tif  tertii  plan,  lor 
iiistanee.  <  titer'.  .Al'  .  <  ill  i  ittr  me  tnthly 
eliarttes toaiiy  ll.SeirstomerwIio 
et  lmmll^  to  lir  e  yeatMil'-serx  lee. 
•.\^all  .A'^DSeuMonier.MTHoitly  pay 
t(  If  the  Ixiinlw  kith  roti  iiect.l.\\  ith  the 
.\M  IS  multiple  ehamtel  optioti.the 
mi  ireetipaeity  yi  iti  tax-  Ix'tweeii  hxtt 
til  ins.  the  less  you  pay  |x-rehaniiel. 

•  I  )ue  ti  I  a  simplilierl  rate  strtieture 
aixl  new  added  Milumedisei  units. 

I  nil  AtXd  \i:  I  Keseried  l)ii>ital 
seriiee  is  now  more  affiiri.lal'ile 
lhanerer. 

•  'sini.e  IW.  were  lowerei.l  niir 
.\(;ci  Mi rsw itched  Dittital 


'x'l  x  ices  prices  by  A(i", ,  ti  i  f , 

•  Ctistotners  usinc;  more  than  one 
ol  ourdedicttted  ser\  ices  can  tttke 
acKantageiil  e\en  more  sa\  inits 
through  our  .Multi  Sc-rvice\olttme 
Pricing  Han. 

rheixittom  line  is  theres  realK 
ixireason  ixit  togowith  the  carrier 
that  covers  digital  territi  iry  like 
no  one  else. 

ACa  ’NET  Family  qfDiyilal  Sen  'ices. 

Another  Ai&ladranUif’e 

liirmore  information  on  • 
.VIsTdigital  ,ser\  ices  and  priKlucts, 
call  \i  Ittr  Alkl  .\cc(  itint  li\ectili\e  i  ir 
18()()2a~1212. 

F,xt.,«2 
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INTRODUCING  FOCUS  FOR  TANDEM 


)01.  Vte’ll  be  happ: 
:  you  the  full  repot 
:US  for  TANDEM. 


■  ■  * 
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TT 

TTci 

T 
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[HI 

KNOW  BULL 


Bull  can  integrate  your  PC  LANs  at  the  work 
group  level  and  the  enterprise  level  too. 

Bull  offers  OS/2  and  UNIX*  work  group  serv¬ 
ers— as  well  as  the  products  and  experience  to 
make  them  work  in  a  wide  variety  of  networks, 
including  SNA. 

For  years,  major  corporations  and  government 
agencies  worldwide  have  entrusted  Bull  with  their 
network  needs.  We  have  developed  real  world 


solutions  that  integrate  the  desktop,  the  work 
group,  and  the  enterprise. 

Bull  is  the  one-stop  resource.  We  meet  your 
LAN  and  WAN  requirements  with  network  design, 
installation  and  support,  custom  applications 
development,  and  s^em  integration  services. 

For  more  information  on  Bull’s  server  technol¬ 
ogy.  call  L-800-233-BULL,  ext.  210.  In  Canada, 
1-800-268-4144. 
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386  and  486  Windows  users: 


DOS  lives. 

Despite  what  you 
may  have  read 

Insufficient  memory  to  run  application; 

( ^  close  one  or  more  applications  to  increase 
available  memory  and  try  again. 


Windows  3i)  may  have  been  a  big  step  fotwaid  Yougetallthes 

for  some  programs.  memory  to  run  the 

But  it  was  a  big  step  backward  for  DOS.  hungry  programs; 

Suddenly  it  was  1987  all  over  again.  Not  enough  and  database  files, 
room  for  DOS  programs  to  tun  because  TSRs, 
utilities,  drivers  arid  buffers  were  taking  up  room 
your  DC®  programs  need.  ' 

QEMM  5.1  to  the  rescue 

Now,  we've  updated  QEMM  to  provide 
additional  memorv  for  DOS  programs  within 
Windows  3J). 

QEMM  5.1  works  with  the  built-in  capabilities 
of  your  80386  or  i486  processor  to  find  and 
recover  unused  memory  segrhents.  As  you  can 
see  in  the  chart,  there  are.gaps  in  your  fcs 
memory  usage  above  640K.  QEMM  5.1  fills  those 
gaps  and  provides  more  room  for  your  DOS 
programs  to  run..  Before 

And  of  course,  QEMM  5.1  still  works  with  Unused  memon/i 

DOS  whm  you're  not  running  Windows.  QEMM  finds 


You  get  all  the  same  benefits;  up  to  130K  more 
memory  to  nm  the  new  generation  of  memory- 
hungry  programs;  space  for  larger  spreadsheets 


Before  After 

Unused  memory  is  like  hidden  goid  in  your  PC. 
QEMM  finds  it  and  makes  it  available. 


Introdudi^  DESQview  13 
andDESQview386  13 
for  users  of  Wmdows  3.0 

They  said  it  couldn't  be  done,  but  DESQview 
2.3  can  run  Wmdows  3.0  programs.  Not  just  in 
Windows  "Real  mode"  but  in  "Standard"  mode. 
That  means  programs  can  be  up  to  16MB. 

And  it  can  run  DOS  ptograrro  and  DOS- 
extended  programs  i.e.,  1-2-3  Release  3,  side-by- 

DESQview38623doesallthatandmore.lt 
lets  you  run  386  DOS  extended  programs  like 
AutoCAD  386  and  IBM  Interleaf  side-by-side. 

We  never  forget  that  you  set  the  standards. 
And  whatever  standards  you  set— DOS, 
extended  DOS;  Wmdows— we  will  support. 

We're  committed  to  helping  you  get  the  most 
out  of  your  hardware  and  software  today.  And 


::(213)3».3802 
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Get  the  real 


fcr  die  price  of  a  rqjKxluctianL 


TBijeR3stSci^*prandjngfOT<xily$2,499*; 
mktdLasa'™  PS17  fixxn'fecas  Instrumaits. 


New  you  can  aftxd  the  pcNwriul  font 
and  graphics  capthilines  of  the  indusoy- 
siandaid  PoeiSaipt  sofmaie  from  Adobe^ 
The  microLaser  PS17  feannes  mie 
Adobe  IVxlSciipc  printing  so  you  don’t 
have  D  settle  for  an  imioion  that  costs 
about  the  same,  but  gives  you  less.  Phis, 
microLaser  ofieis  these  other  advantages: 

17  Scalable  fonts.  Plenty  to  get  you 
sotted.  If  you  need  mote,  choose  the 
miettj^ser  PS35  model,  with  35  PostScript 
fonts.  Both  modeb  feature  the  new  Adobe 
ATM™  font  tendering  iBchriology,  vvhich 
improves  the  quality  of  PostScript  fonts 

Theindustry  standard.  With 

microlaSCT  and  PostScT^x,  you  can  access 
mote  than  600  highqudity  typefaces  and 
over  4,000  softtiate  applications.  It’s  also 
compaible  with  the  HP  Lasetjet*  Series  II 
arid  allowsyou  id  swndi  benwen  the  HP 
and  RastScript  modes  easily.  Hus,  you  can 
connect  microLasertoyoitr  PC,  Madnaosh* 
or  vittually  any  type  of  computer  hatdwaie. 


^fposTSourr 


Superior  paper  handling. 

microLaser’s  papbrdtawer  holds  250  sheets 
— and  it  conveniently  slides  inside  the 
printer  ID  save  space.  An  optional,  second 
25&sheet  paper  drawer  and  envelope  feeder 
ate  available  for  extra  vetsatilicy. 

The  smallest  fexitprint  you’ll  find. 
At  only  13.4"  wide  and  14.2"  deep, 
microLaser  o6eis  what  BYTE  magazine 
caDs,  “an  exquisitely  small  footprint  and  a 


compact  design,  destinedfor  a  cramped 

If  you’re  not  ready  for  PostScript  yet, 
you  can  buy  the  standard  microLaser  for 
$1,799*.  Then  as  your  needs  grow,  so  do 
microLaser's  capabilities  -  without  tools 
or  technicians.  Just  add  upgrade  boaids 
for  PostScript  software,  more  memoiy 
and  option^  interfaces.  Or  plug  in 
microCartridges  for  additional  feints  arid 
emulations. 

With  all  of  this  capability,  why  settle 
for  less  than  the  mkroLaserwilh  PostScript 

Call  us  for  additional  information  and 
the  name  of  a  dealer  near  you. 

1-800-527-3500. 


Texas^ 
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PRODUCT  SPOTLIGHT 


STORAGE  TECHNOLOGIES 


Putting  data  in  its  proper  place 
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nge  units.  The  company 
spent  millims.  but  got 
back  more  millions  in 


Cambex  builds  reliable 
storage  solutions  for  IBM 
System/3090  mainframes. 

If  your  company  is  grappling 
with  paging  problems,  soft¬ 
ware  overload,  poor  response 
time  or  other  productivity 
dilemmas,  call  Cambex.  In  a 
single  shift,  we  add  memory 
that  can  free  up  many  of 
your  constraints.  Think  of 
us  as  the  silent  partner  you 
bring  in  and  forget  about, 
but  who  makes  you  look 
good  day  in  and  day  out. 
Take  our  Cambex  challenge 
—  install  one  board  for  one 
week  free  —  to  see  just  how 
easy  the  Cambex  solution 
can  be. 

Cambdc 

Cambex  Corporation 
360  Second  Avenue 
Waltham,  M A  02154 
617-890-6000 
800-325-5565 
Fax  617-890-2899 
Telex  92-3336 


“WE 

URGENTLY 

NEED 

ANOTHER 

SYSTENI/3090 

RIGHT 

NOW..." 


CAMBEX 
TO  THE 
RESCUE. 


The  management  team  at 
one  of  the  nation's  Ingest 
on-line  hospital  service 
companies  already  had 
four  fully  loaded 
System/3090  systems  as 
the  backbotK  of  its 
revenue-generating 
processiog  operation.  But 
with  demand  gnmng.  that 
wasn't  enough.  The 
company  needed  a  fifth 
machine  It  didn't  have 
cash,  so  it  did  the  next 


Not  a  bad  strategy  for 


.Hidden  camera  reveals  the  se 

•/  Notion  ago,  w  invited  hundreds  of  IS  managers  to  Theywantedasystemwiththepowandfleabi^torun 

‘abom  their  wi^  desires  in  a  personal  computer  system.  thousands  d  business  pR^;rains  and  alinost  any  kind  (fop^ 

They  talked-Vife  listened.^  videotaped.  eratii^  system:  MS-IX)S,  Macintosh  and  Ul^* like  Mam 

got  thoK  tapes  lack  to  SilkxmMdIey  popped  them  in  the  Tli^\vantedagraj:iucaluserinterkewithno(X)npo- 

and  started  watchii^  it  confirmed  we  knew  all  along  niise  in  perfwniance.  like  Macintosh. 

;  They  wmted  a  peisaial  computer  system  that  was  am-  And  they  wanted  all  their  sdware  to  have  a  ^ew:^ 

ipat^erwi^^dieirexistii^  PCs  to  trade  files  on  floppy  rfwwking  so  trainii^  and  support  costs  couU  be  dr^c^ 
idisli^  like  Macintosh.’  lower  Like  Macintosh. 


cnet  desire  rf  200 IS  managers. 

Tky\mtd  a  system  with  sq)lM(aldnet^^  and  ea%  Like  Macintosh, 

bilities  Min,  that  couM  let  users  access  almost  anyhow  In  short,  they  wanted  everything  that  Macintosh  (^.M 

server  via  any.  kind  network  lik  Macintosh.  they  just  didn’t  realize  they  cM  have  it  today 

They  wanted  all  thse  thing?  in  a  wide  range  of  personal  For  all  the  detaik,  see  an  authwized^  reseller  today, 

conptim.  That  would  all  wwk  the  sarne  way  and  run  the  ■  Now  that  we  know  aUrfywff  secrets,  it’s  tirne  you  kind 

same  sdwate.  like  Macintodi  out  about  all  of  ours.  ^ 

And  they  wanted  powerkdevelqrment  tools  that  would 
let  their  exikir^  ptr^amming  staff  build  a{^dications  quiddy 


The  power  to  be  your  best” 


Forget 
Everything 
Your  Mother 
Taught  You 
About  Sharing. 


BUYERS’  SCORECARD 


aNMPunmMORU) 


BUSINESS  REPLY  MAIL 


P.O.  Box  2044 

Ohio  43306-2144 


BUSINESS  REPLY  MAIL 

FAST  CLASS  PERMIT  NO.  55  MARION,  OH  <330f 
POSTAGE  WILL  BE  PAID  BT  ADDRESSEE 

COMPUnRWORlD 


P.O.  Box  2044 
Marion,  Ohio  43306-2144 


A  CLOSER  LOOK 


IBM  3390  RATINGS 
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STORAGE  TECHNOLOGIES 


IN  DEPTH 


Paths  to  information  power 

The  sharpest  companies  know  how  to  wield  information 
for  real  advantage.  How  is  your  organization  doing? 


COMPUTER  INDUSTRY 


Now  the  shortest  distance  between 
tvyo  computers  is  a  straight  line— to  ^ 
the  new  FOCNET  Connect  Series.  ^ 

It  offers  all  the  connections 
you  need  for  complete  data  sharing 
between  mainframe,  mini  and  person¬ 
al  computers  in  your  enterprise  network.  No 


matter  what  it  is— from  a  LAN  to  a  WAN. 

FOCNET  means  fast  access  to 
idistributed  data.  Itls  the  only  connectiv¬ 
ity  solution  that  gives  you  complete  data 
access  between  network  nodes.  For 
'any  file  type  or  operating  sy^em  in  use. 
Relational,  non-relational,  preexisting  or  new. 


FOCUS  for  DOS  •  OS/2  ■  LAN  •  SUN  •  HS/BOOO  •  ATST  •  IBM  Mainframe  •  DEC/VAX  •  AS 
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FIND  OUT  WHY  FOCUS 
IS  THE  KEY  TO  GONNEaiVITY. 


Please  haw  a  reptBsenlalive  contact  me: 


□  I  wantto  see  a  demonstration  of 
FOCNET. 


Please  send  me  information  on  the 
foliowing  R3CNET  products: 

□  DIRECT  CONNECT  (PC  to  Mainframe; 

□  GATEWAY  CONNECT  (LAN  to  Mainfrr 

□  IBM  CROSS-MACHINE  (VMtoMV^ 

□  VAXFOCNET  (VAX  to  Mainframe) 

H  FOCUS 
212-736-4433 

EXT.  3700 


Information  Builders, 
1250  Broadway 


m 

And,  when  FOCNET  is  combined  with  investment  in  existing  data.  To  learn  more,  call 
FOCUS,  the  world’s  most  widely  used  4GL,  you  1-212-736-4433,  ext.  3700  or  write  Information  < 

get  interoperability  and  true  cooperative  pro-  Builders,  1250  Broadway,  NY,  NY  10001.  If  your  ^ 

cessing  between  PCs,  LANs  and  mainframes.  job  is  getting  data  from  here  to  there,  you'll  find  . 

'^u  can  downsize  applications  to  less  expen-  FOCNET  a  16  ^ 

sive  machines  and  use  your  processing  power  very  moving  ^ 

more  efficiently— all  the  while  presen/ing  your  story.  informaticxi  puiiders,  inc.  p. 

/400  •  HP  •  DOS  •  LAN  •  SUN  •  RS/BOOO  ■  ATST  •  IBM  Mainframe  -pEC/VAX  •  RS/BOOO 
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International  Keytwards 


Nov^allittateis 

andyDute 


It’s  (Hily  fair  to  warn  you  that 
exposure  to  new  Microsoft*  Windows™ 
version  3.0  has  been  linked  to  otees- 
sive  and  habitual  usage.  W^y? 

Because  with  a  simple  click  of 
the  mouse  users  can  connect  to  die 
network,  even  access  and  manage  net¬ 
work  resources.  M  without  cumber¬ 
some  keyboard  commands. 

Which  means  users  are  now  able 
to  share  data.  Not  fhistration. 

While  in  the  interest  of  time,  the 
Windows  3.0  graphical  user  interface 


was  designed  to  be  easy  to  learn.  And 
use.  Neophytes,  not  to  mention  troglo¬ 
dytes,  wiU  be  up  and  runniiig  in  no  tiine. 
With  virtually  no  training. 

Now,  286/386”!^- 
chines  running  MS-DOS’ 
will  no  longer  be  limited 
to  640K.  S)  there  are  no 
more  impediments. 

Users  can  even  en- 
rark  connection  and  at  the; 
very  same  time  satisfy  the  cravings  of 
multiple  applications. 


^ 

rail 

El 

Desktop 

Fonts 

apdnt  and  dick 
hodsd. 


And  since  Windows  3.0  has  a 
modular  setup  program,  a  single  copy 
now  memorizes  every  user  configura¬ 
tion  on  the  network.  Which  means,  so 
to  speak,  one  size  fits  all. 

Furthermore,  Windows  3.0  has 
redefined  its  relationship  with  IBM’ 
3270  emulation  programs.  Users  can 
now  download  corporate  data  and 
easily  share  it  with  Windows  applica¬ 
tions.  ^methi^  we  have  come  to  call 
peacefiil  coexistence. 

One  last  point  Because  Windows 


3.0  has  been  optimized  for  machines 
with  1-2  megabytes  of  RAM,  it  will  go 
a  long  way  tow^s  protecting  your 
hardware  investment 

Call  (800)  323-3577  Department 
L21,  for  a  back^under  that  outlines 
how  Microsoft  Windows  3.0  could  ben¬ 
efit  your  corporation. 

We’re  certain  that  you’ll  agree 
it’s  a  habit  well  worth  forming. 


^&ng  it  all  make  sense 


It  worked 
for  him. 


Sorbus  Inc.  has  changed  its  name. 
We^  now  Bell  Atlantic  Business  Systems 
Services. 

Our  new  name  describes  us  even  bette: 
Along  with  high-quality  Sorbus’  service, 
we  provide  enhanced  system  and  software 


support,  disaster  recovery  and  the  expansive 
resources  of  Bell  Atlantic.  Whidi  means  we 
offer  the  widest  range  of  independent  computer 


services  on  either  side 
of  the  Mississippi. 

Or  the  Arianric  Ocean. 


Business  Sysi^  Services 
Vi^eMxellBnJustlaDt. 


Ronuncing  the  stone 

San  Diego-based  EmeraU 
Systems  Corp.’s  acquisition 
of  Longmont.  Colo.-baaed 
Digital  Stora^  Systems, 
Inc.  for  an  undisclosed 
amount  of  cash  and  stock 
gives  Emerald  pioneer  sta¬ 
tus  as  a  network  backup  and 
restore  supplier  entering 
the  real-time,  continuous 
backup  market  The  pur¬ 
chase  of  Digital  Storage  Sys¬ 
tems,  an  early  developer  of 
condnuoos  backup  software, 
comes  one  month  after  6- 
year-oM  Emerald  secured 
$6.5  nuIUon  in  a  third  ro^ 
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The  SAS'  System 
Executive 
Biienng... 
Coming  Soon 
in  Your  Area 


COMPUTER  CAREERS 


Creatii^yourown  promotion  H 

Withenough  initiative,  you  can  turite  yourself  a  new  job  description  youott 

E.SI 

- ^ -  ed  to  stve  the  compmy  about  the  rewards  of  a  new  poaitioa  Wthooi 

*  t  many  firms,  downsii-  $40,000  oyer  three  years.  and  a  Jitter  paycheck.  Here  are  _ 

A  ing  and  belt-tightening  The  analya  earned  recogni-  threeguidingpiinciples; 
l\  have  knocked  some  tioo  and  respect  bom  his  hoes  by  1)  Make  aure  your  dmuig 

rA  rungs  out  of  the  tradi-  going  beyond  the  requbemenU  ia  right  For  the  approach  to 
X  JLliooal  corporate  lad-  of  his  job.  At  his  annual  review,  work,  you  must  show  that  your 


COMPUTER  CAREERS  MID-WEST 


OPEN  HOUSE 


ST.  LOUIS,  MISSOURI 
7750CARONDELET 
(8  miles  from  the  airport) 

MONDAY,  AUGUST  20th  9am-lpm  and  4pm-7pm 
TUESDAY,  AUGUST  21st  9am-lpm  and  3pm-Spm 


DB2  PROFESSIONALS 

eking  APHJCATIONS  PROGRAMMERS  and  SYSTEMS  PROGRAM- 
eaperience  in  DB2.  Sevenl  major  devdopinent  pcojeco  cuiendy  imderway 
eed  for  DB2  ntOFESSIONALS.  They  arc: 

CLAIMS  SYSTEM 

LOSS  FINANCIAL  PROCESSING  SYSTEM 
HEALTH  &  ANNUITIES  UFE  SYSTEM 


USAA 

USAA  BulMiira 

San  Antonio,  Texas  7S288-0055 

Attn:  EmploynMnt  it  Macement/TLL/SO/CW  813 

FAX:  (512)498-1489 


Now  you  hove  a  new  way  to  reovit 
university  ond  college  students 
planning  computer  careers: 

Computerworld's  third  annual 
Campus  Recruitment  Edition 


Issue  Dole: 
Close: 


October  31, 1990 
28, 1990 


If  you  recruit  top  computer  career  students  on 
America’s  campuses,  your  message  in  this  special 
issue  will  target  more  of  them  than  any  other  ’ 
newspaper  or  magazine! 

Now  you  can  recruit  computer  talent  on 
campus  without  leaving  yotu-  office!  I 
That’s  because  115,000  copies  of  this  special  ' 
issue  will  be  distributed  to  America’s  b^t  and 
brightest  students  enrolled  in  Management  Li-  I 
formation  Systems  (MIS),  Computer  Science, 
Computer  Engineering,  Electrical  Engineering, 
and  just  about  any  other  computer-involved  ^ 

curricula.  \ 

Finally  you  can  cost-effectively  reach 
the  quality  and  quantity  of  students 
you  need! 

And  you  can  do  it  with  just  one  ad  in  Computerworld’s 
Campus  Recruitment  Edition!  For  a  rate  card  reflecting  complete  campus 
distribution,  call  John  Corrigan,  Vice  President/aassified  Advertising,  at 
(800)  343-6474  (in  MA,  508/879-0700)  But  hurry ...  this  issue  closes 
September  28! 


Planned  Editorial  Features: 

(subject  to  revision) 

•  MIS  salary  and  job  satisfaction  survey  .  The  MIS  career  ladder 

•  Where  are  the  best  jobs?/What  positions  are  hot’  .  Profiles  of  acclaimed  t<H>  level  MIS  executives 

•  The  strategic  advantage  of  computers  and  how 


•  Experiences  di  recent  MIS  graduates  in  then- 
first  jobs  and  what  helped  them  in  school 


they  play  a  key  role  in  running  a  company 


I 


Where  do 
the  best 
computer 
professionals 
look  for 
jobs? 

Right  here.  In  fact,  more 
computer  pros  read  more 
computer  recruitment  ads  in 
Computerworid  than  in  any 
other  newspaper. 

Talk  to  the  best.  Run  your  ad  in 
Computerworid.  For  more 
information  or  to  place  your  ad 
regionally  or  nationally,  call  Lisa 
McGrath  at  800-343-6474 
(in  MA,  50&8790700). 
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DEC  opts  for  Objectivity’s 
object-oriented  database 


BYJEANS.BOZMAN 


■We  (tore  the  dan  in  the  (onnrt 


Ohiectivity.  Inc.,  a  2VV]fesr.iild  ing.|)amtin(oniiation." 
finn,  u  give  DEC  uaen  their  DEC  esgineen  ate 

The  rewlwaWr'hS^  vity/DB  and  DEC'S  own  RDB  re 


tents,  Inc.,  Iiewlett.fhckanlCa  The  joiat  devekxn) 
and  Sony  MicrdsysteinB,  Inc  maifceting  partnership 
plaUbnna.  tor  the  industiy,  said  Le 

■Tfe  nmt^onSmas  and  ack.  director  of  new 

Bob  FM  said.  "We  re  aha  port-  Data  Cop.  in  Fran 
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When  you  stack  up  the  Microcom  HDMS 
Dial-up  Network  Management  System, 
you  rack  up  the  benefits  * 


*  Easily  Expandable.  — 

HDMS's  high  density  design 
makes  it  easy  to  handle  growth  in 
your  network.  You  can  grow  from 


*  Highspeed, 

Error-free 

Transmission - 

Dial-up  speeds  up  to  38,4130  bps 
are  available,  100%  error-free, 
keeping  line  charges  at  a 
minimum,  and  port  availability  at  a 


Complete 

System  Control.  — 

Reports  and  monitors  tell  you 
who's  using  the  network,  whei 
they're  using  it  and  how  well  i 
working  —  giving  you  comple 


Sophisticated 

Security. 

Passthrough,  toiable/Fixed  Call¬ 
back,  and  Microcom's  exclusive 
MNP  Password  Connection 
Security'  help  make  your  host 
virtually  hacker-proof. 


-  *  Multiple 
Host  Access. 

Port  grouping  lets  you  assign 
.  multiple  hosts  to  a  single  chassis 
or  system,  providing  least-cost 
call  routing,  space/cost  savings 


Compatible 

Modems. 

Integrated  V32,V29RV.27, 
V.22bis,  V.22,  Bell  212A  and  Bell 
103  modems  deliver  up  to  MNP 
Class  9  with  V.42  compatible 
error  correction.  Works  with 
standard,  popular  modems 


Your  DiaMip  Networks". 

Call  toll-free,  800-822-8224  today. 
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INTEGRAL  ANNOUNCES  TRADE-IN 
PROGRAM  FOR  MSA  AND  M&D  CLIENTS 

Uncertainty  Created  By  Dun&Bradstreet  Acquisition  Prompts  Special 
Integral  Financial  and  Human  Resource  Program 

Walnut  Creek,  CA  —  In  response  to  overwhelming  requests  from  within  the 
newly  combined  MSA  and  M&D  client  base.  Integral  today  announced  a 
financial  and  human  resource  software  trade-in  program  designed  to  provide 
organizations  with  proven,  stable  and  enduring  business  solutions. 

Under  the  terms  of  the  Integral  program,  D&B  Software  clients  who  trade  in 
existing  financial  or  human  resource  systems  will  receive  up  to  30%  off  the  price 
of  a  new  fiiundal  or  human  resoiuce  system  from  Integral.  Integral's  trade-in 
program  offers  superior  application  performance  and  a  clear  technical  direction 
to  these  D&B  Software  clients  —  and  at  a  significant  savings. 

The  program  originated  in  response  to  strong  and  rapidly  growing  concern 
among  the  D&B  Software  client  base  over  questions  of  product  continuation, 
commitment  to  support,  and  overall  D&B  Software  company  strategy  and 
technology  direction.  In  recent  coverage  of  the  D&B  Software  user  conference, 
COMPUTERWORLD  noted  that  "many  left  the  conference  skeptical  and 
confused  about  how  the  company  will  'bridge'  the  redundant  applications  soft¬ 
ware  lines  it  has  acquired." 

Since  1972,  Integral  has  developed  and  serviced  the  most  functionally  rich 
and  technically  advanced  financial  and  human  resource  systems  in  the  industry. 
Today,  Integral  has  installed  software  products  at  more  than  2000  client  loca-  ' 
dons.  Recently  Integral  was  awarded  IBM’s  Outstanding  Business  Partner  of  the 
Year  Award  for  fhe  second  consecutive  year. 


For  Details  On  This  Limited  Time  Offer, 
Please  Contact: 


In  the  U.S.  800/824-8199 
lA  California  800/824-8198 
In  Canada  415/939-3900 


INTEGRAL 


